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Data processing departments have been with us for
nearly twenty years. Yet too many companies still
treat them as though they were exempt from normal
business controls. Here are some remedies —

DATA PROCESSING -NOW FRONTIER FOR

SCIENTIFIC MANAGEMENT
by William J. Schroeder, Jr.
International Business Machines Corporation
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three years ago become obsolete,
and the data processing depart
ment is faced with the enormous
task of updating concepts, proced
ures, and programs. This continu
ing evolution makes it extremely
difficult for upper-level manage
ment to fairly evaluate the per
formance of the data processing
manager and his department. What
top management sees is that, while
costs are way up, results are not
always commensurate. Many com
panies have not even attempted to
objectively measure the perform
ance of the data processing depart
ment. It’s no surprise, then, that
top management is experiencing a
significant amount of dissatisfac
tion with the output of the depart
ment. Without adequately defined
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goals, many data processing man
agers are trying to run in ten direc
tions at once. A manufacturing
operation run the same way would
very quickly fall to pieces.
What are some of the specific
things that top management can re
quire of the data processing de
partment to enable it to become
more productive? Actually, few of
the techniques are unique to the
data processing department. They
have been used quite successfully
in other departments of the com
pany, but for some reason most of
them have been overlooked in man
agement of the data processing de
partment. For example: Not too
many companies use advanced
scheduling techniques in data proc
essing, although they might use
them in production planning. De
tailed cost controls and budget
techniques can be advantageously
used in the data processing depart
ment just as they are used success
fully in managing plant operations.
Modern personnel techniques are
available to the data processing
manager. Work measurement tech
niques used frequently in the plant
to set standards and measure oper
ations are almost totally absent
from the data processing depart
ment. And, finally, how many data
processing departments today have
a seven-year plan indicating in
general terms what goals they are
trying to achieve within- that time
frame? Data processing managers
complain frequently about the long
lead times on computer schedules.
But this is perhaps just another in
dication that their own planning
is conducted on an extremely shortrange basis. No production man
ager would expect a new plant to
be completed in three months, yet
the data processing manager thinks
nothing of telling a computer ven
dor that he wants his new System
X, which costs about half a million
dollars, ready in 90 days.
In this article, let’s examine sev
eral of the many techniques of sci
entific management that appear to
offer significant benefits when ap
plied to the data processing depart
ment:
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Work Measurement
Internal Scheduling
Responsibility Accounting
Cost Control and Budgeting
Project Management
Project Evaluation
Personnel Management
Long-Range Planning
While this list is by no means
complete, it is an indication of the
lack of affirmative control exercised
over corporate data processing by
top management. Some comments
about each technique are in order.
These are techniques successfully
used by and very familiar to plant
management. In the Fifties they
were introduced into the office with
quite a bit of success. However,
these techniques are among those
that data processing managers have
not seen fit to utilize except in a
few specific areas such as key
punch operator productivity. Few
companies have measurements or
standards for programer productiv
ity, program efficiency, or machine
room throughput. Granted, there is
quite a bit of work in defining and
developing these standards, but re
sults already achieved in the plant
indicate a tremendous potential for
successful application of these
techniques to data processing.
Many data processing departments
do not even keep records of com
puter usage, except to comply with
rental contract requirements. Yet
until a task is measured there is
no objective way to evaluate the
performance of the person doing
the task.
Work measurement can range
from simple workload counts to
standard man-hours based upon de
tailed volume statistics. This infor
mation can be useful in managing
the department’s throughput and
determining personnel changes. Ad
ditional personnel are more easily
justified if workload has increased
significantly. On the other hand, a
decrease in volume should be ac
companied by available cost
savings.
The data processing department
of the early Sixties had little need
for complex scheduling techniques.
Jobs were run when the computer

was available, with each computer
run independent of other pending
work. With the advent of multi
programed computers, this concept
has changed. A job may now be
scheduled as a group of discrete
tasks, requiring various components
of the computer system but seldom
the entire system. Initially this job
scheduling was accomplished man
ually, but newer computer operat
ing systems accomplish priority task
management for the user.
When jobs are entered into the
computer, a priority level may be
assigned. The operating system
queues input jobs by priority level.
As system resources—input/output
devices, core memory, and task
management—are available, the
jobs are taken from the input queue
in priority order and processed. As
part of the scheduling task, data
may be accumulated on job run
times and resource usage. The sys
tem maintains an index to all jobs
in the queue awaiting processing,
for use in possible priority changes.
While the operating system has
primary responsibility for queue
management, manual intervention
is possible to permit handling un
anticipated priority changes. This
routine queue management results
in a significant increase in job
throughput on the computer system.
The computer should also be
used to track receipt of work in the
input control section so that sched
uled jobs will not be delayed be
cause input was not received on
time. A precedence network includ
ing approximate task completion
times can be used to pinpoint crit
ical units of work and help to bal
ance the workload in the input con
trol section.
Quite a bit has been written re
cently in accounting literature on
a concept known as responsibility
accounting. Simply stated, this con
cept relates all costs to the person
or department responsible for in
curring them on the premise that
this person or department is in the
best position to control these costs.
The same idea would help in managing a data processing department.
Separation of duties to isolate areas
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One proposal: The EDP department would operate only as a service department
of responsibility would go a long
way in improving the performance
of all concerned. Operations, input,
control, systems design, and pro
graming might be identified as sep
arate functions and cost accounting
data accumulated by function.
One proposal for better manage
ment of the data processing depart
ment would express the entire op
eration as related cost factors. The
department would operate only as
a service department. Its expenses
would be billed entirely to user de
partments. At the beginning of the
year, interdivision or interdepart
ment transfer prices would be nego
tiated with the concurrence of top
management, and these transfer
prices would be charged to the user
departments for services rendered
by data processing. It would be up
to data processing to live within
the budget established at that time.
User departments would have an
additional item of expense—data
processing costs, including program
maintenance and system develop
ment costs. Operating management
charged with cost responsibility
would be much more cautious in
demanding changes from data proc
essing that would result in costs
being charged against them. This
concept has worked successfully for
many companies with diversified
operations by enabling them to
evaluate the effectiveness of vari
ous entities in the business.
By making the data processing
department a profit concept center,
we make user departments more
conscious of the costs of changing
application systems once accepted.
This is not at all intended to give
the data processing manager an out
by permitting him to pass on his
rising costs to user departments
with no degree of responsibility.
The data processing manager
would still remain responsible for
accomplishing tasks within budget
and on time. Appropriate account
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ing records would reflect his suc
cess in meeting those objectives.
This approach would enable oper
ating managements of the user de
partments to implement changes in
their application programs at a rea
sonable cost while still keeping the
data processing manager respon
sible for appropriate management
of his own department. At the same
time, user departments would be
given the prerogative of promptly
implementing procedure and sys
tem changes based upon their own
needs, and not limited by budget
restrictions in the data processing
department.

Major capital investment
The development and installation
of a new data processing applica
tion should be viewed as a capital
investment and the same planning,
budgeting, and follow-up proced
ures used as would be required if
we were making a multi-thousand
dollar addition to the plant. How
ever, all too frequently a staff of
programers or systems analysts is
put on the project with poorly de
fined goals and very little accounta
bility for time and results and often
a schedule which says only be op
erational by a given date. Too few
companies keep any records of the
cost of developing a given system.
Consequently, top management has
only the lump-sum figure which
shows on the internal reports for
systems analysts and programer
salaries. The justification for these
salaries is often left to the ingen
uity of the data processing man
ager, with the result that top man
agement’s satisfaction with his suc
cess varies directly with his ability
to justify his staff verbally rather
than by pointing to specific proj
ects completed and tasks accom
plished.
A good cost control system with
in the data processing department

would go a long way toward indi
cating those areas that might re
quire management attention. An all
too frequent problem in the data
processing department is the inabil
ity to pinpoint the specific areas
upon which to direct corrective
measures. Modem management
would not consider trying to run a
sizable production facility without
detailed cost information specific
down to cost centers and product
items, yet this same management
attempts to run a data processing
department whose monthly expen
ditures run into the tens of thou
sands of dollars as if it were per
forming only one function. In fact,
the data processing department is
doing many different jobs, some of
which are closely interrelated and
others completely independent.
The problem is similar to that
faced by a modern oil refinery
which has a number of inputs,
many possible ways of accomplish
ing production, and a vast multi
tude of output products. Once at
tention is focused on the data proc
essing department as a problem of
the first magnitude in joint costing,
management is in a position to take
definite steps toward attacking this
problem and instituting corrective
measures. The evaluation of the de
partment’s performance becomes
one of measuring actual results
against preset goals or standards
rather than a bargaining situation
between the data processing man
ager and user departments. A sound
cost control system, which enables
management to know what the costs
of developing a specific application
are, what its costs of operation are,
and what its costs of program main
tenance are, gives concrete infor
mation against which management
can evaluate whether the system is
doing the job within an appropriate
cost parameter. Many current-day
computer operating systems pro
vide facilities for the user to let
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Data processing application studies and programing efforts should be . . .

the computer accumulate much of
the internal data required to do
adequate cost accounting. For ex
ample: An IBM program known as
POWER II, or its equivalent, re
cords during the processing of each
job the time that the various com
ponents of the computer were used.
This information can go a long way
toward giving the accounting de
partment a sound basis for cost al
location techniques.
Data processing application stud
ies and programing efforts should
be subjected to many of the same
techniques used for control of
major capital items. An early re
view by top management of the
project concept and related cost as
pects is important. Proposals must
be ranked by relative importance
in increasing long-range profits.
Once the project concept is ap
proved, a systems analyst is as
signed to perform a general system
design and evaluation. During the
course of his evaluation, he gathers
pertinent information with various
alternatives and submits this to op
erating management for approval.
One of the items included is a cost
estimate on complete systems de
sign and programing. When this is
completed and approved, the task
is turned over to the systems design
department and the detailed sys
tems design is accomplished. It is
then submitted back to operating
management for approval prior to
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initiation of programing. A more
specific estimate of programing
costs can also be made at this time.
After acceptance by the operating
department, the detailed system de
sign is then given to the program
ing department for actual coding,
test data development, and testing.
Using this approach, the data proc
essing department would be re
sponsible for completing the pro
graming job within the agreed cost
estimates.
Part of the detailed systems de
sign would be a description of the
procedures to be used in testing
each of the programs and then the
complete system. The approval by
the operating department of the
detailed systems design would in
clude acceptance of this extent of
programer testing. The programing
department completes its program
ing and testing according to the de
fined criteria in the systems design
and at this point submits the com
pleted work to data processing op
erations for acceptance. The opera
tions manager repeats the tests. If
they are satisfactory in accordance
with the systems design standards,
he accepts the programs and puts
them into operation. From this
point on, the programing depart
ment is relieved of responsibility
for working on these specific pro
grams unless trouble is encoun
tered. If the programs require
maintenance, it must be authorized
by a supplemental work order sim
ilar to the procedures which were
used in the initial development of
the program. This enables data
processing management to deter
mine whether the program failure
or job failure was a result of an
untested condition or is the result
of a change in operating depart
ment requirements. Either way, the
manager is in a position to manage
his department and not to react
to it.
This approach parallels deliber

ately the commonly accepted ap
proach of authorizing capital ex
penditures and maintenance work
orders followed in almost every in
dustrial plant in the country; fail
ure to use it is another example of
not managing data processing as
efficiently and effectively as we al
ready know how. For management
now has an objective measurement
from which to begin evaluating the
performance of all areas of the data
processing department. Should the
reasons for excessive costs arise
from poor requirements objectives
as stated by user departments, this
approach will permit appropriate
fixing of responsibility. No longer
can data processing management
hide behind the complaint that
users don’t know what they want.
Recently developed aids to effec
tive project management—both data
processing and capital improve
ment—are critical path methods, im
proved cost controls, and detailed
resource calculations. The comput
er is an excellent tool to perform
the many detailed calculations in
optimizing project management.
One area of particular helpfulness
is in evaluating the consequences
of changes in original project plans
—such as revised completion dates
or resources available.
Many companies have adopted a
complete scheme of after-the-proj
ect evaluation of costs and project
results everywhere but in the data
processing department. Here, an
application is proposed, systems an
alysts are assigned, the application
is programed and installed, but
usually there is very little follow
up after installation of the new
application.
We would not be surprised to
find poor estimating in a construc
tion company that did not keep
records of contract performance,
and yet this is exactly what hap
pens in data processing. An appli
cation is proposed, probably with
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. . . subjected to many of the same techniques used for control of major capital items
some degree of cost justification, at
least internally. Once the approval
is obtained, most companies do not
keep adequate records to indicate
the actual expenditure on a given
application, such as programer and
systems analysts’ salaries, machine
test time, keypunching expense, and
test data preparation expense. Con
sequently, when the application is
installed, we haven’t the vaguest
idea what it costs. So when it
comes time to propose the next ap
plication, we have no benchmark to
look back on and use as a guide
in determining whether the poten
tial results justify allocation of the
proposed amount of corporate re
sources. If anything, the present
status of data processing is a tribute
to the ingenuity of data processing
managers in operating under these
very difficult conditions.
Post-completion evaluation of
project results, including project
effects on the profitability of affect
ed users, is necessary in optimizing
the benefits of data processing.
Management needs an objective as
surance that plans are being com
pleted on time and that goals are
being achieved. Costs of systems
design and programing need to be
carefully gathered and analyzed
for best results.

Management problems
An area in which most data proc
essing departments are notoriously
weak is in the proper management
of their personnel. True, there is
an apparent immediate programer
shortage, but in all too many in
stances the programing staff is not
being managed properly and a
highly paid programer is required
to do work that a much less skilled
technician could do. As a result,
total programing costs are quite
high while quantity and quality of
output are often low. Too few
companies have adequate job defi
July-August, 1971

nitions in the data processing area,
and yet a common complaint
voiced by data processing managers
is that programers and systems an
alysts have little company loyalty.
A sound job evaluation and salary
program would go a long way to
ward alleviating this complaint.
Salary rates in the data processing
department are more frequently es
tablished strictly on the basis of
competition
among
companies
rather than a sound determination
of what the job demands actually
are. In other words, we’ve been
adding highly experienced pro
gramers to try to get the job done
rather than taking a second look at
what we are asking these people
to do, determining the less skilled
portions of the job, and then assign
ing these tasks to people adequate
ly qualified to complete them—ade
quately qualified, but who do not
demand and qualify for the salaries
that experienced programers and
systems analysts receive. We would
not think of putting a tool and die
maker to work oiling machinery,
but in a real sense this is what we
are doing when we expect a skilled
programer to prepare volumes of
test data and do detailed checking
of test results. No wonder our costs
are out of line.
Data processing management at
tempts to justify this by saying that
the programer is responsible for his
program. This responsibility can be
discharged without the programer’s
actually performing every step in
volved in satisfying himself that the
program is operating correctly. We
have a situation in which highly
paid personnel are not being used
at their optimum because manage
ment has not taken the time to
adequately organize their work and
define their jobs. Along these same
lines, how many companies have an
objective measure of a programer’s
or systems analyst’s competence?
True, it is a difficult task, but too

often we have satisfied ourselves of
a programer’s competence by look
ing at the size of his paycheck and
assuming that just because he was
getting $12,000 a year he was
really worth it. Consequently, we
find ourselves in a situation where
marginally productive personnel
are able to remain in jobs with rel
atively little productive output.
Data processing literature has
many examples of techniques that
have been used successfully by a
few companies in measuring pro
gramer performance against objec
tive standards. Companies that find
themselves with a large program
ing staff whose productivity is low
would do well to study several of
these approaches and adopt one
that they feel best suits their needs,
rather than just to go out and hire
two or three more $12,000 program
ers. A fair measure of programer
output would also be of significant
value in estimating time require
ments on future projects.
Too few data processing depart
ments have a carefully thought out
long-range set of goals. Their ob
jectives are often obscure and it is
no wonder they have difficulty
reaching them. The data process
ing manager all too frequently
waits for top management to tell
him to investigate a possible appli
cation rather than going out into
the various departments of the
company, studying the potential
applications, preparing a long-range
plan, and submitting this for the
review and approval of top man
agement. Consequently, data proc
essing management is frequently a
succession of crises. As in any sit
uation of this type, increased costs
and poor efficiency are the natural
outgrowths. The data processing
manager may be great at reacting
to a new situation, but does this
give the company optimum costs
for data processing service? Here’s
a question that needs to be ex-
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Management must define what it wants done, and then engage the appropriate consultant . . .
plored and examined in some
depth. The fire bucket approach
may have been fine with systems
that were initially converted from
existing manual approaches and
where the corrective action was lo
calized in nature and did not have
far-reaching consequences. As data
processing attempts to cope with
larger systems, a more orderly ap
proach is an absolute necessity.
A comprehensive plan includes
three time frames, each addressed
to a specific aspect of the data
processing department:
Immediate (under one year)—
primarily operational improve
ments within the data processing
department. Specific tasks are iden
tified and resources allocated. Re
sults easily seen. Cost-savings-ori
ented.
Tactical (two—four years) —in
cludes operational improvements
throughout the company, but with
in essentially the existing organiza
tional structure. Emphasis on effec
tive processing and organization of
information along already defined
lines. Improves the effectiveness of
operating management.
Strategic (seven years)—concep
tual and broadly defined. Includes
imaginative methods of interpret
ing information for management.
Possible changes in company or
ganization.
To be effective, the plan should
be written and furnished to appro
priate levels of management. Peri
odic updating is essential.
Long-range planning implies a
high degree of forecasting. With
adequate information about the
present operations of the data proc
essing department, the road is
paved for forecasting future de
mands to be made on the depart
ment using current conditions and
present plans of the operating de
partments as a starting point. Fore
casting would be meaningless
without valid current data to start
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from. One outgrowth of this capa
bility is the ability to use com
puter simulation in determining
the best way to react to potential
changes in our situation. Simula
tion is another technique applied
frequently by other departments,
notably in the aircraft manufactur
ing and chemical manufacturing
industries, but almost completely
ignored by data processing man
agement.
At this point, many data proces
sing managers will throw up their
hands and say, “But I don’t have
the staff to get all these things
done.” True, most data processing
managers do not have a staff of the
size and scope necessary to accom
plish all of these tasks. However,
many of these tasks are very well
suited to successful performance by
someone temporarily engaged by
the company for this specific task.
What we need on a temporary
basis is a diversification of skills not
present within the organization.
Many companies offer consulting
services ideally suited to accom
plishing these specific objectives.
Top management must define what
it wants done and then engage
the appropriate consultant to make
recommendations and to imple
ment certain phases of these rec
ommendations. The overall guid
ance cannot come from the con
sultant; it must come from top
management, just as top manage
ment furnishes overall guidance to
other areas of the business but
makes use of consultants to accom
plish specific tasks in implement
ing these objectives.

It is now time to apply man
agement’s knowledge of busi
ness more fully to the plan
ning and evaluation of comput
ers. In allowing technicians to
set goals for ADP activity,
management has not been fac
ing up to its responsibilities—

nor has it been as astute as it
might have been in seizing the
many business opportunities
that could have been opened
through entrepreneurial use of
ADP.
Most technicians cannot be
expected to understand the
needs or the opportunities of
the corporation well enough to
establish goals for computer
systems. Management itself
must take the trouble to under
stand what new technologies
make possible and what is nec
essary in order to apply them
effectively and imaginatively.
— John Diebold
Harvard Business Review
January-February, 1969

The application of scientific man
agement techniques produced in
creased productivity in the plant
and also in the office. We can ex
pect a similar improvement in the
effectiveness of data processing
when these same proven techniques
are applied. True, there is quite a
bit of learning to be done yet on
the best way to apply these tech
niques, but their tremendous suc
cess in the plant would certainly in
dicate a huge potential in data pro
cessing, particularly as companies
envision larger and more compre
hensive information systems. The
company with an information sys
tem that does not keep up with the
needs of its operating people is
going to find itself very quickly at a
competitive disadvantage and will
not be able to react to new market
ing conditions, new labor condi
tions, and changes in the economy.
As a result, its comparative position
relative to other companies that
have done a better job of keeping
up will be weakened. The challenge
is with us now. We have the tools
and the techniques. What is need
ed is top management’s insistence
that they be used.
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